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INTERNATIONAL ELECTROTECHNICAL COMMISSION
ELECTRICITY METERING EQUIPMENT (AC) -
PARTICULAR REQUIREMENTS -

Part 21: Static meters for active energy (classes 1 and 2)
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Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until 2012.
At this date, the publication will be
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INTRODUCTION

This part of IEC 62053 is to be used with the following relevant parts of the IEC 62052,
IEC 62053 and IEC 62059 series, Electricity metering equipment:

IEC 62052-11:2002,  Electricity metering equipment (a.c.) — General requirements, tests
and test conditions — Part 11: Metering equipment

IEC 62053-11:2003,  Electricity metering equipment (a.c.) — Particular requirements — Part
11: Electromechanical meters for active energy (classes 0,5, 1 and 2)

Replaces particular requirements of IEC 60521: 1988 (2nd edition)

IEC 62053-22:2003 Electricity metering equipment (a.c.) — Particular requirements — Part

IEC 62p53-23:2003,  Electricity metering equipment (a.c.) -
Part 23: Static meters for reactive energ

IEC 62p53-31:1998, Electricity metering equipment (a.é — Part
31: Pulse output devices for eje 1 and electronic|meters

IEC 62p53-61:1998, — Part
IEC 62p59-11:2002, art 11:
IEC 62p59-21:2002, art 21:
This pdrt is a standard fpr ements

for mefers, being used arge quantities worldwide. It does not deal

with spgcial implejen -part and/or displays in separate housinjgs).
This standard is inten M conjunction with IEC 62052-11. When any requ|rement
in this ptandard cohge i eady covered in IEC 62052-11, the requirements| of this

standard take pre bk quirements of IEC 62052-11.

— betyeen_acsirat ® index 1 and accuracy class index 2 meters;
— betyeen protectivesclass | and protective class Il meters;

— betyeen-meters for use in networks equipped with or without earth fault neutralizers.

The test levels are regarded as minimum values that provide for the proper functioning of the
meter under normal working conditions. For special application, other test levels might be
necessary and should be agreed on between the user and the manufacturer.
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ELECTRICITY METERING EQUIPMENT (AC) -
PARTICULAR REQUIREMENTS -

Part 21: Static meters for active energy (classes 1 and 2)

1 Scope
This pa meters of
accuragy classes 1 and 2, for the measurement of alterna energy

It appli
measufing element and register(s) enclosed together in a & Q applies to

operatipn indicator(s) and test output(s). If the meter has a m i more than
one typge of energy (multi-energy meters), or when other funsti ike maximum
demandl indicators, electronic tariff registers, time switches, rigple\ceatrob receiverg, data
communication interfaces, etc. are enclosed in the mg hen the\rel&vant standards for
these glements also apply.

It does|not apply to:

— wat erminals exceeds 600 V (line-

— porfable meters;
— data interfaces to the

— refdrence meters.

ument.
edition

The fol
For da
of the

ferencethdocyment (including any amendments) applies.

IEC 6013671982, Testing equipment for electrical energy meters

IEC 61358:1996, Acceptance inspection for direct connected alternating current static watt-
hour meters for active energy (classes 1 and 2)

IEC 62052-11:2003, Electricity metering equipment (a.c.) — General requirements, tests and
test conditions — Part 11: Metering equipment

IEC 62053-61:1998, Electricity metering equipment (a.c.) — Particular requirements — Part 61:
Power consumption and voltage requirements
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62052-11 apply.

4 Standard electrical values

The values given in IEC 62052-11 apply.

5 Mechanical requirements

The renl;uirements of IEC 62052-11 apply.

6 Climatic conditions

The copditions given in IEC 62052-11 apply.

7 Eleéctrical requirements

In addition to the electrical requireme
requirements.

shall fulfil the fqgllowing

71 ower consumption

The pgwer consumption ip uit shall be determined at reference

conditipns given in 8. The overall maximum error |of the
measufement of the pag\
711 Voltag uli
The active and ap erence
voltagd, referenc and reference frequency shall not exceed the values shown in
Table 1.
2onsumption in voltage circuits for single-phase
lyphase meters including the power supply
Mete Power supply connected to Power supply not conhected
the voltage circuits to the voltage circuiits
Voltage ¢ircuit 2 W and 10 VA 0.5 VA
Auxiliary power supply - 10 VA

NOTE 1 In order to match voltage transformers to meters, the meter manufacturer should state whether the burden
is inductive or capacitive (for transformer operated meters only).

NOTE 2 The above figures are mean values. Switching power supplies with peak power values in excess of these
specified values are permitted, but it should be ensured that the rating of associated voltage transformers is
adequate.

NOTE 3 For multifunctional meters see IEC 62053-61.
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7.1.2 Current circuits

The apparent power taken by each current circuit of a direct connected meter at basic current,
reference frequency and reference temperature shall not exceed the values shown in Table 2.

The apparent power taken by each current circuit of a meter connected through a current
transformer shall not exceed the value shown in Table 2 at a current value that equals the
rated secondary current of the corresponding transformer at reference temperature and
reference frequency of the meter.

Table 2 — Power consumption in current circuits

| fm r
Meters Class of mete

1

A (N
Single-phase and polyphase 4,0 VA < \ \Z\QN

NOTE 1| The rated secondary current is the value of the secondary current i
which the performance of the transformer is based. Standard values of maxi
% and 200 % of the rated secondary current.

rrentN\transformer, on
curreny/are 120 %, 150

NOTE 2| In order to match current transformers to meters, the met e whether the burden

is inductfve or capacitive (for transformer operated meters only).

7.2 Influence of short-time overcinrents

Short-time overcurrents shall not dam y when

back tg its initial working condition values
shown jn Table 3.

The test circuit shall y : “inductive and the test shall be performed for
polyphase meters phas

After thHe applicati minals,
the mdter shall bg rcuit(s)

energiged (about1

The with a relative

max
toljra

b) Mefer for co
The be able to carry for 0,5 s a current equal to 20 /
tole|rance of +0 % to —10 %.

NOTE This requirement does not apply to meters having a contact in the current circuits. For this case, see
appropriate standards.

max With a relative

Table 3 — Variations due to short-time overcurrents

Limits of variations in percentage error
Meters for Value of current Power factor for meters of class
1 2

Direct connection I, 1 1,5 1,5

Connection through

current transformers Iy 1 0,5 1,0
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7.3 |

nfluence of self-heating

The variation of error due to self-heating shall not exceed the values given in Table 4.

Table 4 — Variations due to self-heating

Limits of variations in percentage error
Value of current Power factor for meters of class
1 2
I 1 0,7 1,0
max 0,5 inductive 1,0
The test shall be carried out as follows: after the voltage circuits ized at
reference voltage for at least 2 h for class 1 and 1 h for class 2, [ in the
current| circuits, the maximum current shall be applied to the current ci Br error
shall be measured at unity power factor immediately after th then at
intervals short enough to allow a correct drawing to be madg igtion as
a funcfjon of time. The test shall be carried out for at le ntil the
variatign of error during 20 min does not exceed 0,2 %
The sa
The ca section
to ensy
7.4
The a.g.
The test voltage ghal sintsoidal, having a frequency between 45 Hz and
65 Hz, jand appl@r 00 VA.
During 8 al to or
below 4
All thes vers in

place.

During
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Test Applicable to Test voltage Points of application of the test voltage
r.m.s
a) Between, on the one hand, all the current and voltage
2 KV circuits as well as the auxiliary circuits whose reference
Protective class | voltage is over 40 V, connected together, and, on the other
A meters hand, earth
2 KV b) Between circuits not intended to be connected together in
service
a) Between, on the one hand, all the current and voltage
iy circuits as well as the auxiliary circuits whose reference
voltage 1s over 40 V, connected to and, on the other
) hand, earth
B Protective class Il
meters 2 KV b) Between circuits not |ntend be connectediogether in
service
_ c) A visual inspection for he o\dpt(ns of 5.7
of IEC 62052-11 (&K
8 Acfcuracy requirements
Tests gnd test conditions given in IEC 62052-11 app
8.1  Limits of error due to variation of

Table

4 and Table 7 s

(smg;

erxcéntage error limits
plyphase meters with balanced loads)

hall not

Valye of c Percentage error linjits
for dirpct coghec d tra former Power factor for meters of class
meters ope ted meters 1 D
0,05 %N\ I <1<0,05/, 1 +1,5 +2,5
01|, < I< 0,05 1, £ I < Iax 1 +1,0 +2,0
0,5 inductive +1,5 +2.5
0,1 { /<021, 0,051,<1<0,11,
0,8 capacitive +1,5
0,5 inductive +1,0 +2,0
0,2 Iy <1< Ipax 0,11, <1< Ihax 0.8 capacitive 1.0 )
When specially requested by the user:
From 0,25 inductive +3,5 -
0,2lhsl<ly 011,s1<1, 0,5 capacitive +2,5 -
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Table 7 — Percentage error limits
(polyphase meters carrying a single-phase load,
but with balanced polyphase voltages applied to voltage circuits)

Value of current Percentage error limits
for meters of class
for direct for transformer Power factor
connected meters operated meters 1 2
0,11y <1< Ipnax 0,051, <1< lax 1 +2,0 + 3,0
0,2 1y <1< pay 0,1/, <1< phax 0,5 inductive +2,0 +3,0

The difference between the percentage error when the meter is carrying/a si 5e load

meters| respectively at rated current /[, and unity power factor
meters| shall not exceed 1,5 % and 2,5 % for meters of classes 1 a

NOTE hen testing for compliance with Table 7, the test current should b

nected

perated

ement in

sequence.
8.2 imits of error due to influence quantities
The additional percentage error due to the chang ' afitities with respect to

reference conditions, as given in 8.5,
class gjven in Table 8.

ccuracy

Mean tempjerature
coefficient %/K for meters
Influgnce quantity Power factor of claks
erated meters 1 2
Ambient temperatu@ oS5 Iy <1< Inax 1 0,05 0,10
variation|9) ) )
0,11, <1< lhax 0,5 inductive 0,07 0,15
A\
Limits of variation
in percentage error
<\ for meters pf class
“ N 1 2
Voltage Yari tioN \\09 lo S 1S Ia 0,02 1) < 1 < Iy 1 0,7 1,0
+10 % |8
0,11y <1< lhax 0,05 I, < /< Iax 0,5 inductive 1,0 1,5
Frequengy variation 0,05 Iy < 1 < lpax 0,02/, <1< Ihax 1 0,5 0,8
2 % 8)
° 01l <sl<l, 005/, <l<l, 0,5 inductive 0,7 1,0
Reversed phase
sequence 0,114 0.1 1, 1 1,5 1,5
Voltage unbalance 3) Iy In 1 2,0 4,0
Harmonic components in
the current and voltage 0,5 Imax 0,5 Imax 1 0,8 1,0
circuits %)
DC and even harmonics Imax 2)
h L Zmax_ _ 1 3,0 6,0
hr; the a.c. current circuit \/E
Odd harmonics in the 0.5/, 2) 0.5 1,2 1 3,0 6.0
a.c. current circuit 5
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Table 8 (continued)

Value of current (balanced unless Limits of variation
otherwise stated) in percentage error
Influence quantity Power factor for meters of class
for direct connected for transformer-
meters operated meters 1 2
Sub-harmonics in the 0,51,2 0,51,2 1 3.0 6.0
a.c. current circuit 5
Continuous magnetic
induction of external Iy In 1 2,0 3,0
origin 5)
Magnetiq induction of
external prigin 0,5 mT 6) o In L (\26\ 3.0
Electromjagnetic RF
fields o fn ! (\ \2\0\ 3.0
g))peration of accessories 0,05 I 0,05 1, N 0.5 1.0
Conductgd disturban- < N
ces, indyced by radio- Iy In 2,0 3,0
frequencyy fields
Fast trarfsient burst Iy In ( m 1 4,0 6,0
Damped |oscillatory / | \/ 3 20 30
waves immunity 10) - n ’ ’
N
1) For the voltage ranges from —20 % to —10 9 % to\t15 Wts of variation in percentage errors are
threel times the values given in this table.
Belo
2) The d
3)  Poly variation in
percq

4)
5)

6)

7)

8)

9)

—in
—in
This
This t

The tg

A mg

volta

variafi

The

diamg

Such
a mu

It is greferable that the connection to the auxiliary device(s) is marked to indicate the correct method o

If these connections are made by means of plugs and sockets, they should be irreversible.

7

that of the

not cause a

m in mean

romagnet of

connection.

However, in the absence of those markings or irreversible connections, the variations of errors shall not exceed
those indicated in this table if the meter is tested with the connections giving the most unfavourable condition.

The recommended test point for voltage variation and frequency variation is [, for direct connected meters and /,

for tr.

ansformer-operated meters.

The mean temperature coefficient shall be determined for the whole operating range. The operating temperature
range shall be divided into 20 K wide ranges. The mean temperature coefficient shall then be determined for these
ranges, by taking measurements 10 K above and 10 K below the middle of the range. During the test, the

temp

erature shall be in no case outside the specified operating temperature range.

10) This test only applies to transformer-operated meters.
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Tests for variation caused by influence quantities should be performed independently with all
other influence quantities at their reference conditions (see Table 11).

8.2.1

Accuracy test in the presence of harmonics

Test conditions:

— fundamental frequency current: I, = 0,5 /5,

— fundamental frequency voltage: U, = U,

— fundamental frequency power factor: 1

— content of 5th harmonic \/nltngn' IIJ =10 % of IIII

— conttent of 5" harmonic current: I5 = 40 % of fundamental current

— harmonic power factor: 1

— fundamental and harmonic voltages are in phase, at positive zer

Resulting harmonic power due to the 5t" harmonic is P5 = 0 or total
active power = 1,04 P, (fundamental + harmonics)

8.2.2 Tests of the influence of odd harmonics

The tegts of the influence of odd harmonics and circuit
shown [in Figure A.4 or with other eguMip s, and
the curfent waveforms as shown Figu

The variation in percentage error whe S given in
Figure |A.5 and Figure A.7 and whe i j d 10 the reference waveform shall not
exceed the limits of variation\gi

NOTE The values given i adapted
accordingly.

8.2.3 Tests c@ i

The tes circuit
shown [in Figure A.1Qr™w hs, and
the curf

The varfati iven in
Figure |A.2 and mits of
variatign givensr Table 8.

NOTE Thewalues given in the figures are for 50 Hz only. For other frequencies the values have to be| adapted
accordinfily:

8.2.4 Continuous magnetic induction of external origin

The continuous magnetic induction may be obtained by using the electromagnet according to
annex B, energized with a d.c. current. This magnetic field shall be applied to all accessible
surfaces of the meter when it is mounted as for normal use. The value of the magneto-motive

force a

pplied shall be 1 000 At (ampere-turns).
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8.3 Test of starting and no-load condition

For these tests, the conditions and the values of the influence quantities shall be as stated in

8.5 except for any changes specified below.

8.3.1 Initial start-up of the meter

The meter shall be functional within 5 s after the reference voltage is applied to the meter

terminals.

8.3.2 Test of no-load condition

When the voltage is applied with no current flowing in the current circuit,

meter ghall not produce more than one pulse.

For thig test, the current circuit shall be open-circuit and a voltage
voltagd shall be applied to the voltage circuits.

The mipimum test period At shall be

600x10°
At 2 —+————[min] for meters of class 1

k m Uﬂ Imax

180x10° _
At 2 +—— [min] for meters of clas

klmU, I

max

k i3 the number of
mp/kW h);

m i the num®
n IS

ig
max .

ference

put device of the meter per kilowatthour

For trapsforrier-opetatsd)m s with primary or half-primary registers, the constant|k shall

correspo ¢ alues (voltage and currents).

8.3.3

semeters, with balanced load) shown in Table 9.

The meter (shall sta
polyph¥

v’and continue to register at the starting current values (and in ¢ase of

If the meter is designed for the measurement of energy in both directions, then this test shall

be applied with energy flowing in each direction.

Table 9 — Starting current

Meters for Class of meter

Power factor

Direct connection 0,004 /1, 0,005 /,

Connection through current transformers 0,002 /, 0,003 /,
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8.4 Meter constant

The relation between the test output and the indication in the display shall comply with the
marking on the name-plate.

8.5 Accuracy test conditions
To test the accuracy requirements, the following test conditions shall be maintained:

a) the meter shall be tested in its case with the cover in position; all parts intended to be
earthed shall be earthed;

b) befare any test is made the circuits shall have heen energized for g time sufficient to
reagch thermal stability;

c) in addition, for polyphase meters:
— the phase sequence shall be as marked on the diagram of c§nngctions
— the voltages and currents shall be substantially balanced’(s

Table 10 — Voltage and curren@h\e\

A
Class of meter
Polyphase meters

\
= OA NZE 2

Each of {he voltages between phase and neutraland bet na m ph@s +1 9% +1 9%
shall not|differ from the average corresponding voltage gy moreg than = =

Each of {he currents in the conductors shall noti’&ar Wwe\wg_@/by +2 9 +2 9
more than - -

The phage displacements of each of these currents f the %s\p@c:?iing phase-
to-neutrdl voltage, irrespective of'the pha nghe, shall nat diffex fr each other 2° 2°
by more than /%E\ \

h

N \J

d) the referencdi i i ;

e) for fequiremen i , see |[EC 60736.

\ \/ Permissible toleranges

Influente quantity Reference value for meters of class

AN 1 2
Y

Reference temperature or,
Ambient temperfature +2 °C 12 °C
in its absence, 23 °C 1)

Voltage Reference voltage +1,0 % +1,0 %
Frequency Reference frequency 10,3 % +0,5 %
Phase sequence L1-L2-1L3 - -
Voltage unbalance All phases connected - -
Wave-form Sinusoidal voltages Distortion factor less than:
(d.c. and even harmonics, odd and

sub-harmonics) and currents 2% 3%

Continuous magnetic induction of

- Equal to zero — -
external origin
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Table 11 (continued)

Influence quantity Reference value

1

Permissible tolerances
for meters of class

2

Magnetic induction of external origin at
the reference frequency

Induction value which causes a variation
of error not greater than:

Magnetic induction equal to zero

+0,2 %

+0,3 %

but should in any case be smaller than
0,05 mT 2)

Electromagnetic RF fields
30 kHz tb 2 GHz Equal 10 zero <7 V/mf\ 1 V/im
Operatioh of accessories No operation of accessories {\\ -
Conductgd disturbances, induced by
radiofrequency fields, 150 kHz to Equal to zero <1 K1V
80 MHz /\
1) If the fests are made at a temperature other than the reference temp trances, the
resulfs shall be corrected by applying the appropriate temperature
2) The tept consists of:
a) fdr a single-phase meter, determining the errors first wit ns and then
after inverting the connections to the current circuits_a e difference
between the two errors is the value of the variatiol o the external

fi

g

b) fd

bld, the test should be made at 0,1 /
ctor;

pquence is not altered. The greatest djffere
hlue is the value of the variation of errox.

between _each, of the errors so determined and th

t 0,5 power

fter each of
e the phase
eir average

8.6 |

Certain
uncerta
measu
than th
in Tabl

nterpreta;t n
test res

Pable 12 — Interpretation of test results

e limits indicated in Tables 6 and 7, oy
inties of other parameters capable of influencin
ements. H jSplacement of the zero line parallel to itself by n
e limitsAi 2, all the test results are brought within the limits in
bs 6 shall be considered acceptable.

Class of meter

ving to
g the
0 more
dicated

Permissible displacement

of the zero line (%) 0.5

1,0
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Annex A
(normative)

Test circuit diagram for d.c., even harmonics,
odd harmonics and sub-harmonics

NOTE The values given in the Figures A.2, A.3 and A.5 to A.8 are for 50 Hz only. For other frequencies the
values have to be adapted accordingly.

A1 - .C. )

max.
Standard — V2 {\
o0
meter

N /QK T Balancing
source 3 impedance
- )\ AN N

3 S
L

~

IEC 30838/02

NOTE 1 nce Shall be equal to the impedance of the equipment under test (EUT) to ensure
the meag

NOTE 2 nce could most conveniently be a meter of the same type as the EUT.

NOTE 3 | Therectifierdi s shall be of the same type.

NOTE 4| Torimprove the balancing condition, an additional resistor Ry can be introduced in both paths. [Its value
should bg approximately 10 times the value of the EUT.

Figure A.1 — Test circuit diagram for half-wave rectification
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DC and even harmonic test

Current wave-form

o
3
\

3
>

16,67

20,00

IEC 3039/02
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Analysis of harmonics up to 20th

60 %

50

X
T
\

40%

NS

20 %

DC and harmonics content compdred to 50 Hz

10 %

0% — T
18th 20th

IEC 3040/02

Figure A.3 ; ibutionof half-wave harmonic content
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A.2 Phase fired control (odd harmonics)

Voltage
wave-form %g TUref
generator ]
Reference meter EUT
N A
kj KT
a 8 V]
Iref4 Current Iret or Itest
L ——e—Pp wave-form - \ \
generator \

S
IEC 3041/02

undamental + harmonics) in the prelsence of

rgy

NOTE The reference meter shall measure th
harmonigs.
m (informative)
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